Sagittal T1 weighted magnetic resonance imaging showing an isointense, infiltrative brainstem tumour, compatible with low-grade glioma (arrow). The brainstem tumour infiltrates the whole medulla oblongata, part of the cerebral and cerebellar peduncles and the adjacent cerebellar parenchyma.
The diagnosis of a catecholamine-secreting pheochromocytoma is always suggested by occurrence of severe and symptomatic paroxysmal hypertension. However, in most patients this diagnosis is not confirmed, despite extensive investigation. 1 Traditionally, besides pheochromocytoma, the differential diagnosis in cases of paroxysmal hypertension associated with catecholamine excess should include cocaine use, antiparkinsonian drugs, obstructive sleep apnoea and baroreflex failure. 2 Nonetheless, when the paroxysmal hypertension is associated not only with catecholamine excess, but also with neurologic signs, a very rare differential diagnosis should also be considered: a brainstem tumour mimicking pheochromocytoma.
3-5
We report a very unusual case of a 10-year-old boy who presented with a 2-month history of paroxysmal episodes of hypertension (up to 240 Â 120 mm Hg), tachycardia, palpitations and flushing. Between these episodes, he remained with resistant hypertension (blood pressure between 140 Â 90 and 180 Â 110 mm Hg), despite regular use of high doses of enalapril (40 mg day À1 ), amlodipine (20 mg day À1 ), clonidine (0,4 mg day À1 ) and hidroclorotiazide (25 mg day À1 ). Moreover, he was not taking antiparkinsonian drugs, cocaine or any other agent, besides the antihypertensive medication. Two weeks before admission, he presented with symptoms compatible with VI, VII, IX and X bilateral cranial nerves palsy, more intense at the left side. He also presented with left hemiparesis and cerebellar syndrome (broad-based gait, asynergy and dysmetria). Laboratory studies showed normal blood count and serum levels of sodium (141 mEq l À1 ) and potassium (4.5 mEq l À1 ); early morning serum cortisol (10.1 mg dl À1 ), TSH (2.76 mU ml À1 ) and C-reactive protein (0.93 mg l À1 ) were within the normal range, as well as there was adequate renal function (serum creatinine ¼ 0.4 mg dl À1 , estimated creatinine clearance ¼ 160 ml min À1 ). Urinalysis also had no abnormalities and urinary osmolality was within the normal range (492 mOsm kg À1 ). However, there was a catecholamine excess in the 24-h urine collected (normetanephrine ¼ 1123 mcg per 24 h, normal range ¼ 105-354 mcg per 24 h; total metanephrine ¼ 1563 mcg per 24 h, normal valueo1000 mcg per 24 h). Magnetic resonance of abdomen/pelvis/ thorax/neck failed to show any image that could suggest pheochromocytoma. In the same manner, scintigraphy using 123-I-MIBG failed to detect pheochromocytoma. Brain computed tomography scan showed no abnormality except for a very mild dilatation of the supratentorial ventricles. On the other hand, brain magnetic resonance imaging showed an unresectable brainstem tumour, compatible with low-grade glioma, infiltrating the whole medulla oblongata, as well as the cerebral and cerebellar peduncles and adjacent cerebellar parenchyma (Figure 1 ). After the diagnosis of the brainstem tumour, he was submitted to radiotherapy, with partial improvement of cranial nerves palsy and left hemiparesis, and better blood pressure control (levels between 120 Â 80 and 140 Â 90 mm Hg, with the same antihypertensive agents used before treatment).
Mechanisms responsible for arterial hypertension in brainstem tumours include: raised intracranial pressure, increased catecholamine production and direct stimulation of the cardiovascular centre. In the only two other cases reported regarding brainstem tumours and hypertension, the cranial nerves were affected majorly on the left side, as also happened in our patient. This finding supports the hypothesis that compression/distortion of the left side of the medulla oblongata may result in arterial hypertension, which is probably due to a chronic hyperstimulation of the sympathetic nervous system induced by the compression of the rostral ventrolateral medulla, also known as the pressor area of the medulla oblongata. 3, 5 It is noted that all earlier described cases, including this one, presented with neurological signs and symptoms; hence, the hypothesis of a brainstem tumour causing paroxysmal hypertension should not be considered if neurological signs and symptoms are not present.
Thus, brainstem tumours should be remembered as a very rare, but still important, differential diagnosis in cases in which the paroxysmal hypertension and catecholamine excess are associated with neurological signs, especially left cranial nerves palsy.
